The acute exposure of the intestinal mucosa to ethanol results in structural damage' and an impaired absorption of both nutrients2-4 and vitamins.5 6 The malabsorption associated with chronic alcohol intake in man, however, does not appear to be related primarily to epithelial damage but rather is a consequence of an inadequate dietary intake.4 7 A recent study has shown a reduction in enterocyte turnover in rats after chronic ethanol ingestion.8 This may result in enterocytes residing longer on the villus surface producing an epithelium containing a greater proportion of mature cells. In order to examine this possibility, we have compared intestinal lactase activity in rats fed either a liquid diet containing ethanol or an isocaloric diet in which lipid was substituted for ethanol. Lactase A section of the jejunum approximately 25 cm long beginning 2 cm from the ligament of Treitz was washed through with warm NaCl (154 mmol/l) and cannulated at either end. The cannulae were connected to a fluid circuit through which bicarbonate saline'8 warmed to 37°C and gassed with 95% 02: 5% CO2 (v/v) was pumped at a flow rate of 2 ml/min using a peristaltic pump (Watson-Marlow England). The solution was recirculated for 20 minutes. Rectal temperature was maintained at 37°C throughout the experiment using a heated blanket with feedback control (BioScience Ltd, England). The kinetics of galactose uptake were determined by circulating increasing concentrations of the sugar (up to 64 mmol/l) dissolved in bicarbonate saline through the intestinal segment. All solutions were made to the same tonicity as described previously.'t After the circulation period, the sugar solution in the intestine and circulation system was washed out, diluted to a known volume and deproteined using 0-3N barium hydroxide/5% zinc sulphate. Galactose concentration was determined by a colormetric method. '9 The segment of the intestine was removed and the length measured. Absorption of galactose at each concentration was calculated as luminal loss and expressed as [tmol/10 cm/20 min. The percentage absorption ranged from 19.8% to 27-5% of the amount circulated.
In separate experiments, the rate of galactose uptake at each initial concentration was corrected for passive, non-saturable transport using phlorhizin (2.10-3M). This concentration is the minimum necessary to abolish the galactose induced transmural potential difference measured in vivo. Subtraction of the amount of sugar absorbed in the presence of phlorhizin from that absorbed in its absence allowed an estimate of uptake via the active, saturable pathway. 1 Mucosal lactase activity in the jejunal and ileal regions increased significantly by 142-4% (p<005) and 101-5% (p<0-05), respectively, after ethanol feeding (Fig. 1) .
EFFECTS OF ETHANOL INGESTION ON THE KINETICS OF ACTIVE AND PASSIVE GALACTOSE ABSORPTION
In this study, the ethanol diet was withdrawn 12 hours before the absorption experiment in order to obtain comparable blood ethanol levels in all the alcohol fed rats (1.91±0.47 mg/100 ml (12) (Table 2 ).
In contrast with the effect of chronic ethanol on the active, saturable component of absorption, the rate of galactose uptake in the presence of phlorhizin was unaffected by alcohol. As an example, absorption from an initial sugar concentration of 64 mmol/l was found to be 34-33±3-52 (5) and 34-87±3-36 (S) ,umolU10 cm/20 min respectively after control and ethanol diets (p>0-9). 38-7±3-6 (9) 105-9±8 9 (9) Ethanol diet 39-4+2-5 (9) 132-5±6-4 (9) Discussion This study was designed to investigate the structural and functional response to chronic ethanol ingestion. Although there have been previous reports on the effect of ethanol feeding on intestinal function, the present study is the first to measure mucosal lactase activity and to quantify the active, Na+-dependent component and nutrient absorption29 and the response to chronic ethanol feeding may well be mediated by a systemic route.
In conclusion, we have shown clear increases in both active hexose transport and lactase activity following chronic ethanol ingestion. This may be a mechanism by which the small intestine not only adapts to the toxic effects of alcohol but overcorrects for the malabsorption induced by acute ethanol. Whether alcoholics display this response is unknown, although there is some dvidence that chronic administration of ethanol does increase glucose absorption in well nourished individuals.30
Our study using pair fed rats suggests that sugar uptake should not be impaired in alcoholics fed a nutritionally adequate diet.
